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ABSTRACT: An ovigerous female of Athanas dimorphus Ortmann, 1894 captured from 
intertidal zone at Buleji (Karachi, Pakistan) on December 03, 2005 was kept under the 
laboratory conditions. The larvae were hatched out on December 07, 2005. The zoea I of 
Athanas dimorphus passed through II, III and IV zoeal stages within four days at room 
temperature: 23°C-26°C, in filtered seawater with salinity of 35-37‰ and pH 7.5-7.9. 
The developmental stages are described along with their illustrations and compared with 
the available descriptions of Athanas dimorphus larvae given by Gurney, 1927 for the 
first stage and Bhuti, et al., 1977 for first three stages. Thus, the fourth stage is being 
described for the first time not only in the species but in the genus Athanas. 
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INTRODUCTION 
 
 The genus Athanas Leach, 1814 is represented by 40 species in the eastern Atlantic 
and Indo-West Pacific waters (Anker and Jeng, 2007). These are small shrimps 
measuring <10 mm in total length, and only one species Athanas dimorphus Ortmann, 
1894 occurs here (Kazmi and Kazmi, 1979). Larval stages of only five species of this 
genus are recorded:  A. nitescens    by Sars, 1906, Webb, 1921, Bartilotti et al., 2005, A. 
djiboutensis by Gurney, 1927), A. dimorphus by Gurney, 1927; Bhuti et al., 1977, and A. 
japonicus and A. parvus by Yang, 2003a, b. 
 This is the third report on the zoea I to zoea IV of A. dimorphus from northern 
Arabian Sea, Pakistan. The larvae did not survive after zoea IV; the last stage is being 
described in the genus for the first time. The observed four larval stages are described, 
illustrated and compared with the available description of A. dimorphus larvae from Red 
Sea and India given in table 1.  
 
MATERIALS AND METHODS 
 
 Ovigerous female of Athanas dimorphus Ortmann, 1894 was obtained from Buleji 
(long 66°49' 12" E, lat 24°50' 12" N) on 03 December 2005. The ovigerous female was 
kept in the laboratory in filtered seawater with a salinity of 35-37‰ and pH 7.5-7.9 at 
room temperature (23°C-26°C). The larvae were hatched on 07 December 2005. Newly 
hatched larvae were segregated and placed, five larvae per beaker (500ml), containing 
filtered seawater of salinity 35-37‰ and temperature 23°C-26°C. Artemia nauplii were 
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offered as food. Each beaker was examined daily for exuviae and dead larvae. Temporary 
slides were made by using glycerin plus 5% formalin (3:1). The specimens were 
dissected by using tungsten needle under a binocular microscope (Nikon) with 10x/21 
magnifications. The illustrations were made with the help of Olympus BX51 microscope 
(magnifications WHN10X/22 x10, 20 and 40) with Nomarski interference contrast and 
camera lucida attachment. Measurements (millimeter = mm) of illustrated specimens 
were made by using stage micrometer. The total length (TL) was determined from the tip 
of the rostrum to the mid posterior border of the telson. The spent female and the 
remaining larvae were preserved in formalin and housed in the Marine Reference 
Collection and Resource Centre, University of Karachi. 
 
RESULTS 
 
DESCRIPTION OF THE LARVAE 
(Figs 1 - 4) 
 
Zoea I (Fig. 1A – K) 
Size.- TL = 01.95mm - 02.00mm  
Duration.- 1 day. 
Diagnostic Features.- 
 Carapace (Fig. 1A).-  Smooth with a medio-dorsal hump; rostrum small, distally 
pointed; eyes sessile. 
 Antennule (Fig. 1B).- Biramous; peduncle 2-segmented with 3 and 4 
plumodenticulate setae, respectively; inner ramus represented by a long plumose seta; 
outer ramus with 5 aesthetascs.   
 Antenna (Fig. 1C).- Biramous; peduncle with a spine on inner margin distally; 
endopod with 1 plumodenticulate seta; exopod (scaphocerite) with 11  setae.  
 Mandible (Fig. 1D).- Well developed. 
 Maxillule (Fig. 1E).- Coxal endite,  basial endite and endopod each with 2 
plumodenticulate setae.  
 Maxilla (Fig. 1F).- Coxal and basial endites bilobed with 2+2 and 1+1 
plumodenticulate setae; endopod with 2 plumodenticulate setae terminally; 
scaphognathite with 4  setae. 
 Maxilliped I (Fig. 1G).- Coxopod broken; basipod naked; endopod unsegmented 
with 2 plumodenticulate setae; exopod with 4 long plumose natatory setae terminally. 
 Maxilliped II (Fig. 1H).- Coxopod broken; basipod naked; endopod 3-segmented 
with 0,2,1 plumodenticulate setae and 1 spine, respectively; exopod with 4 long plumose 
natatory setae terminally. 
 Maxilliped III (Fig. 1I).- Coxopod broken; basipod naked; endopod 4-segmented 
with 0,0,2,2 plumodenticulate setae and 1 spine, respectively; exopod with 4 long 
plumose natatory setae terminally. 
 Pereiopods I-V (Fig. 1J).-  Rudimentary. 
 Abdomen (Fig. 1A).- 5- somites. 
 Telson (Fig. 1K).-  Long and triangular, posterior margin with 8 pairs of plumose 
setae, not all of the same length. 
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Zoea II (Fig. 2A – L) 
Size.- TL = 01.91mm - 02.2mm  
Duration.- 1 day. 
Diagnostic Features.- 
 Carapace (Fig. 2A).- Smooth with a medio-dorsal hump; rostrum small, distally 
pointed; eyes stalked. 
 
 
Fig. 1. Athanas dimorphus Ortmann, 1894. Zoea I: A, entire, lateral view; B, antennule; 
C, antenna; D, mandible; E, maxillule; F, maxilla, G-I, maxilliped I-III;              
J, pereiopods; K, telson, dorsal view.  
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Fig. 2. Athanas dimorphus Ortmann, 1894. Zoea II: A, entire, lateral  view;                  
B, antennule; C, antenna; D, mandible; E, maxillule; F, maxilla, G-I, maxilliped 
I-III; J, pereiopods I-IV; K, pereiopod V; L, telson with uropods, dorsal view.  
 
 Antennule (Fig. 2B).- Biramous; peduncle 2-segmented with 2, 2 plumose setae, 
respectively; inner ramus with 1 plumose seta; outer ramus with 5 aesthetascs. 
 Antenna (Fig. 2C).- Biramous; peduncle without distal spine; endopod with 1 
plumodenticulate seta; exopod (scaphocerite) with 12  setae. 
 Mandible (Fig. 2D).- Number of dentitions increased. 
 Maxillule (Fig. 2E).- Coxal endite with 3 plumodenticulate setae; basial endite with 
2 cuspidate and 2 simple setae; endopod with 2 plumodenticulate setae.  
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 Maxilla (Fig. 2F).- Coxal and basial endites bilobed with 1+2 and 3+4 
plumodenticulate setae, respectively; endopod with 4 plumodenticulate setae; exopod 
(scaphognathite) with 5 setae. 
 Maxilliped I (Fig. 2G).- Coxopod broken; basipod with 1 simple seta; endopod with 
2 plumodenticulate and 1 simple small seta; exopod with 4 long plumose natatory setae 
terminally. 
 Maxilliped II (Fig. 2H).- Coxopod broken; basipod with 2 simple setae; endopod 3-
segmented with 0, 1 and 3 plumodenticulate setae and 1 spine; exopod with 4 long 
plumose natatory setae terminally. 
 Maxilliped III (Fig. 2I).- Coxopod broken; basipod naked; endopod 4-segmented 
with 0,0,2,2, plumodenticulate setae and 1 spine, respectively; exopod with 4 long 
plumose natatory setae terminally. 
 Pereiopods I-V (Figs. 2J, K).- Pereiopods I-IV rudimentary; pereiopod V, (Fig. 2K) 
5-segmented, terminal segment strong, long spine like with a small basal seta. 
Abdomen (Fig. 2A).- 6-somites. 
 Telson (Fig. 2L).- Posterior margin with 7 pairs of plumose setae; uropods 
developed, endopod naked, exopod with 5 long  plumose setae. 
 
Zoea III (Fig. 3A – L) 
Size.- TL = 02.00mm - 02.4mm   
Duration.- 1 day. 
Diagnostic Features.- 
 Carapace (Fig. 3A).- Smooth with a medio-dorsal hump; rostrum small, distally 
pointed; eyes stalked. 
 Antennule (Fig. 3B).- Biramous; peduncle 2-segmented with 1 and 4 plumose, setae 
respectively; inner ramus with a single seta; outer ramus with 5 aesthetascs. 
 Antenna (Fig. 3C).- Biramous; peduncle without distal spine; endopod with 1 
plumodenticulate seta; exopod (scaphocerite) with 12 setae. 
 Mandible (Fig. 3D).- More developed. 
 Maxillule (Fig. 3E).- Coxal endite with 3 plumodenticulate setae; basial endite with 
2 cuspidate and 2 simple setae; endopod with 2 plumodenticulate setae.  
 Maxilla (Fig. 3F).- Coxal and basial endites bilobed with 1+4 and 3+1 
plumodenticulate setae, respectively; endopod with 3 plumodenticulate setae; exopod 
(scaphocerite) with 5  setae. 
 Maxilliped I (Fig. 3G).- Coxopod broken; basipod with 1 simple seta; endopod with 
2 plumodenticulate setae and 1 spine; exopod with 4 long plumose natatory setae 
terminally. 
 Maxilliped II (Fig. 3H).- Coxopod broken; basipod with 3 simple setae; endopod 3-
segmented with 0,1,2  plumodenticulate setae and 1 spine, respectively; exopod with 4 
long plumose natatory setae terminally. 
 Maxilliped III (Fig. 3I).- Coxopod broken; basipod with 2 setae; endopod 4-
segmented with 0,0,3, 1 plumodenticulate setae and 1 spine, respectively; exopod with 4 
long plumose natatory setae terminally. 
 Pereiopods I-V (Figs. 3J,K).- Pereiopods I-IV rudimentary; pereiopod V, (Fig. 3K)  
5-segmented, terminal segment strong long spine like with a small basal seta. 
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 Abdomen (Fig. 3A).- 6-somites., somite six with a spine posteriorly. 
 Pleopods (Fig. 3A).- Rudimentary. 
 Telson (Fig. 3L).- Posterior margin with 7 pairs of setae;  uropods developed, 
endopod naked, exopod with 6  setae. 
 
 
 
Fig. 3. Athanas dimorphus Ortmann, 1894. Zoea III: A, entire, lateral view;                  
B, antennule; C, antenna; D, mandible; E, maxillule; F, maxilla; G-I, 
maxillipeds I-III; J, pereiopods I-IV; K, pereiopod V; L, telson with uropods, 
dorsal  view.  
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Zoea IV (Fig. 4A – L) 
Size.- TL = 02.03mm - 02.05mm   
Duration.- 1 day (died). 
Diagnostic Features.- 
 Carapace (Fig. 4A).- Smooth with a medio-dorsal hump; rostrum increased in size, 
distally pointed; eyes stalked. 
 
Fig. 4. Athanas dimorphus Ortmann, 1894. Zoea IV: A, entire, lateral view;                 
B, antennule; C, antenna; D, mandible; E, maxillule; F, maxilla; G-I, 
maxillipeds  I - III; J, pereiopods I - IV; K, pereiopod V; L, telson with uropods, 
dorsal view.  
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 Antennule (Fig. 4B).- Biramous; peduncle 2-segmented with 3 and 5 plumose setae, 
respectively; inner ramus with a single seta; outer ramus with 5 aesthetascs. 
 Antenna (Fig. 4C).- endopod with 1 plumodenticulate seta; exopod (scaphocerite) 
with 11 setae and with addition a distolateral spine. 
 Mandible (Fig. 4D).- Dentition becomes sharper. 
 Maxillule (Fig. 4E).- Coxal endite with 3 plumodenticulate setae; basial endite with 
2 cuspidate and 2 simple setae; endopod with 2 plumodenticulate setae.  
 Maxilla (Fig. 4F).- Coxal endite with 1+3 plumose setae; basial endite with 3 
plumodenticulate setae; endopod with 3 plumodenticulate setae; exopod (scaphocerite) 
with 5  setae. 
 Maxilliped I (Fig. 4G).- Coxal endite broken; basial endite with 1 plumodenticulate 
seta; endopod with 1 plumodenticulate seta and 1 spine;  exopod with 4 long plumose 
natatory setae terminally. 
 Maxilliped II (Fig. 4H).- Coxopod broken; basipod with 3 simple setae; endopod 3-
segmented with 0,1,1 plumodenticulate setae and 1 spine, respectively; exopod with 4 
long plumose natatory setae terminally. 
 Maxilliped III (Fig. 4I).- Coxopod broken; basipod with 2 setae; endopod 4-
segmented with 0,0,1, 2 plumodenticulate setae and 1 spine; exopod with 4 long plumose 
natatory setae terminally. 
 Pereiopods I-V (Figs. 4J,K).- Pereiopods I-IV rudimentary; pereiopod V, (Fig. 4K)  
5-segmented, terminal segment strong long spine like with a small basal seta. 
 Abdomen (Fig. 4A).- 6-somites. 
 Pleopods (Fig. 4A).- Rudimentary. 
 Telson (Fig. 4L).- Posterior margin with 7 pairs of plumose setae; endopod with 7 
long  plumose setae; exopod with 11 long plumose setae and 1 spine. 
 
Table 1. Comparison of morphological features of zoea I to zoea III of Athanas 
dimorphus Ortmann, 1894 from Pakistan (present study) and from Red 
Sea and India.   
Zoea I:  
Characters A. dimorphus  
from Pakistan 
(present study) 
A. dimorphus  
from India  
Bhuti et al (1977) 
A. dimorphus 
from Red Sea 
Gurney (1927) 
A. djiboutensis 
from Red Sea 
Gurney (1938) 
Size: 01.95 -02.00 mm 1.4 mm  1.43 mm 1.5 mm 
Antennule: 
 peduncle 
 
2-segmented 
 
unsegmented  
 
not mentioned 
 
unsegmented  
Maxilla: 
coxal endite 
 
2 + 2 setae 
 
setae absent 
 
not mentioned 
 
setae absent 
basial endite 1+ 1 setae 2 setae  not mentioned 2 setae  
scaphognathite 4 setae 5 setae  not mentioned 2 setae 
Maxilliped II: 
endopod       
 
3-segmented 
 
4-segmented  
 
rudimentary 
 
3-segmented 
Telson: 
posterior 
marginal setae    
 
8 + 8 setae 
 
7 + 7, 2-4 small 
spinules present 
 
7 + 7 setae 
 
7 + 7 setae 
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Zoea II: 
Characters A. dimorphus  
from Pakistan (present study) 
A. dimorphus   
from India Bhuti et al (1977) 
Maxillule: 
 coxal endite 
3 setae setae absent 
Maxilla: 
basial endite 
3+ 4 setae 2 setae 
scaphognathite  5 setae 2 setae 
Telson:  7 + 7 setae 8 + 8 setae 
Uropod developed Absent 
 
Zoea III: 
Characters A. dimorphus  
from Pakistan (present 
study) 
A. dimorphus   
from India Bhuti et al (1977) 
Antennule: 
 peduncle 
2 -segmented 3 -segmented 
Maxilla: 
coxal endite 
1 + 4 setae 2 + 3 setae 
basial endite 3 + 1 setae 3 + 1 setae 
endopod 3 setae 2 setae 
 
 
DISCUSSION 
 
 Only the early larval stages of five species are known: Athanas djiboutensis by 
Gurney, 1927, 1938,  Athanas japonicus and Athanas  parvus by Yang (2003a,b), A. 
nitescens by Bartilotti et al., 2005 and other descriptions based on plankton material 
(Sars, 1906; Williamson, 1915; Webb, 1921; Kurian, 1956; Bourdillon-Casanova, 1960; 
Williamson, 1967). First zoeal stage of Athanas dimorphus  by Gurney (1927)  collected 
from planktonic material  from the Red Sea and first three zoeal stages from India were 
studied by Bhuti et al., 1977.  
 The Pakistani zoeae are larger than those studied earlier; the rostrum was described 
as absent to indistinct while it is  short but pointed in the Pakistani material. The absence 
of telsonic spinules and endopodal seta in antennules in the Red Sea specimens may be 
attributed to the overlooking. As can be analyzed from the Table 1 that neither the 
segmentation nor setation matches with the Indian larvae, however the general shape is 
similar. 
 Athanas species larval characters show morphological similarity between the 
Alpheidae and Palaemonidae. (Yang and Kim, 2002). Except for Periclimenes pandionis 
Holthuis, larvae of the Alpheidae and the Palaemonidae are characterized by both the 
lack of a proximal endite on the maxilla, and the lack of an outer seta on the  maxillule, in 
all zoeal stages. Besides, the flexure of the third abdominal somite in the zoea I of 
Athanas also occurs in larvae of palaemonid species of the subfamily Pontoniinae, as 
suggested by Gurney (1938), these larval characters support the view that the Alpheidae 
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are closely related to the Palaemonidae. The third maxilliped endopod dactylus is never 
elongated in Athanas, this character of second zoea distinguishes the Athanas larvae with 
other alpheids (Yang and Kim, 2002). The description of the zoeal stages of A. 
dimorphus   suggests that this species has an extended development. The experiment 
needs to be repeated for the knowledge of complete stages of the genus. 
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